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Negative hydrogen ion beam can be compensated by the trapping of ions into the beam 

potential. However, high gas pressure may cause serious negative hydrogen ion beam 

loss and low gas pressure may lead to ion-ion instability, which means practically total 

decompensation of the beam and unacceptable angular scattering. In this paper, we 

presented the study results of space charge compensation in negative hydrogen ion beam 

using an improved PIC-MCC code, which has been successfully applied to H
+
 beam 

compensation with Ar gas [1]. All impacts are carefully treated in order to help us to 

understand the compensation process. The results of the beam simulations was compared 

with current and emittance measurements of an H
-
 beam from a 2.45 GHz microwave 

driven H
-
 ion source in Peking University. Compensation gas such as He, Ar were 

injected directly into the beam transport region to modify the space charge compensation 

degree. The simulation results were in good agreement with the experimental results.  
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